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China is a powerful maritime country, and it is also an A class member of 
International Maritime Organization. There is a maritime territory of nearly 3 
million square kilometres with full jurisdiction and a 32,000-kilometre coastline, 
since the 1978 the Reform and Opening-up Policy came into force, countless 
fishing boats, cargo ships, container ships, etc. have begun sailing in China seas 
frequently. Recording of statistics in recent years, hundreds of perils of the sea 
and maritime distress happens along China coastal area every year. In order to 
ensure the safety of life at sea as well as the performance of those relevant 
obligations required in International Convention on Maritime Search and Rescue 
and some other conventions, the Chinese search and rescue team still needs to 
constantly develop and improve. 
Based on the analysis of SAR (search and rescue) features, this paper estimates 
the main cost of current maritime professional rescue facilities in our country and 
also statistic the benefits saved by Chinese SAR system in the period from 2004 
to 2010. The paper also analyzes the characters of shipwrecks and dangers at sea 




and position; combining with the analysis of the salvage demand and supply in 
China an assessment on the relationship between the costs and benefits in Chinese 
SAR industry is carried out. 
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1.1 Background of Research 
Search and Rescue at Sea (SAR) refers to, in addition to the vessel itself in a 
shipwrecked, the search and rescue operation adopted by any other salvage power 
which gets the maritime distress information. It consists of two parts, searching 
activity and rescue operation. Searching activity at sea refers to, with the 
coordination by rescue coordination centre or rescue sub-centre, the use of the 
existing personnel and facilities to locate the position of distress. Rescue 
operation refers to the actions given by any available SAR Resources, in order to 
save the person in distress, to provide preliminary medical or other services, and 
bring them back to safe area. The searching activities and rescue operations at sea 
are usually in a continuity of both time and content, therefore, generally these two 
works together are called Search and Rescue at Sea, SAR for short. 
The experience of developed countries shows that perfection of maritime search 
and rescue system and advanced equipment has a decisive role on maritime 
transport safety. Maritime transport developed rapidly after the Second World 
War, but the maritime search and rescue system cannot meet the demand of 
maritime transport. The quantity of vessel transportation in the 1970s increased 




20%. In 1959, the International Maritime Organization (IMO) was formally 
established, and gradually enacted and amended dozens of conventions, rules, and 
agreements about the shipping industry. At the same time, developed countries 
actively strengthened their maritime safety administration, and improved both 
capital investment and management on rescue resources. In the late 1970s, the 
developed countries basically established an available maritime search and rescue 
system based on perfect laws and regulations, Omni-directional three-dimensional 
search and rescue monitoring systems, as well as advanced anti-fouling method 
and efficient centralized management systems. With the help of these systems, the 
navigation safety guarantee improved significantly, in the late 1980s the world 
ship distress average rate decreased drastically by 50%. 
1.2 Basic Situation of Search and Rescue Industry in China 
China is a permanent member of the United Nations Security Council and classes A 
member of the International Maritime Organization, joined or accepted 34 relevant 
international conventions or protocol. The international maritime organisation passed 
the agenda that divided the whole world into 13 maritime search and rescue 
coordination areas in the 25th maritime safety meeting. China is in the north-western 
Pacific search and rescue coordination area, and China published our country’s 
responsibility for the Bohai sea, west of the 124 degrees east longitude of the Yellow 
sea, west of the 126 degrees east longitude of the East China Sea, west of east 
longitude 120 degrees and north of 12 degrees north latitude of the South China Sea. 
After years of efforts, the maritime search and rescue system construction in China 
has made great achievements, and its resources and ability of SAR has increased a lot. 




the coast of China, important channel and inland river trunk line. Since the 1990s, 
maritime traffic safety situation has improved obviously in our country, the rate of 
traffic accidents of vessels has declined. 
Chinese Rescue and Salvage (CRS) is the only national professional salvage force in 
China. In 2003, the Chinese Rescue and Salvage completed the historic reform, 
setting up the two teams "China Rescue" and "Chinese salvage". So far, these 
systems have more than 80 professional rescue ships and 20 rescue helicopters. From 
the northernmost theYalu River to the southernmost the Xisha islands, there are 
totally 22 rescue bases, 18 emergency rescue teams, 77 rescue ships’ wait point, 12 
aircraft take-off and landing point, in order to effectively respond to coastal 
shipwrecking. 
According to the reform scheme, the Beihai, Donghai, Nanhai rescue bureaus and 
four rescue helicopter teams have been set up. The major functions of these agencies 
are: to carry out national and relevant transport salvage policies and regulations; to 
take charge of human life’s search and rescue for any vessels, water-based facilities, 
aircrafts which shipwrecked in China’s coastal area; to take charge of fire fighting 
with a fundamental purpose of rescue human life; to be responsible for salvage the 
property of vessels and any other water-based facilities with a fundamental purpose 
of rescue human life; to be responsible for designated special political, military and 
disaster rescue mission; to perform for the relevant international conventions, 
bilateral maritime agreements and other international obligations; to complete other 
duties assigned by the national rescue and relief work, etc. 
China Maritime Search and Rescue system is a complex social system, transverse 




protection departments and the army, armed police, longitudinal involving the central 
and local governments at all levels and various enterprises. According to “the 
Maritime Traffic Safety Law of the People's Republic of China” and “the Inland 
Water Traffic Safety Management Regulations of the People's Republic of China”, 
the Ministry of Communications is the competent department in charge of the 
national shipping transport safety management. 
The China Maritime Search and Rescue Centre is an inter-ministerial joint meeting 
national agency, responsible for the national maritime search and rescue daily on 
duty. And as a centre running agency, it also takes charge to organize and coordinate 
SAR operations in serious provincial or international shipwrecked. Provincial search 
and rescue agencies are liable for their provinces (autonomous region or municipality) 





Rescue Resources Cost Statistics 
After the salvage system reformed in 2003, Chinese government paid more attention 
on the basic construction of CRS. All the basic construction, rescue ships, helicopters 
and any other major equipment were fully paid by government, and by the end of 
August 2011, national total investment had already reached 8.5 billion Yuan. With 
this sum of money, CRS built or replaced a batch of infrastructure, such as rescue 
base and port; built 22 new rescue ships, brought in 13 rescue boats from England, 
built or bought 30 tugboat and 12 engineering ships; bought 12 rescue helicopters 
and rented 8 fixed wing aircrafts. At the same time, CRS brought in Remote 
Operated Vehicle, 300 meters of saturation diving system, oil spill recovery 
equipment, emergency mobile comprehensive diving system, high speed rescue boat 
and a batch of other rescue and salvage equipment. On the ship accessories aspect, 
all rescue vessels equipped with computers, remote cameras, satellite television 
receiving antenna mounted and so on modern equipment. Parts of ships’ 
communication equipment were modified in order to keep the communication 
between ship and command centre in good condition.  
This chapter mainly analyzes the major investment in China Rescue and Salvage 





2.1 Construction of Rescue Bases 
After the salvage system reform, the Communication Ministry officially formed a 
vertical leadership system with one central Search and Rescue Bureau which leads 
and manages three regional Rescue Bureaus: Beihai Rescue Bureau, Donghai Rescue 
Bureau and Nanhai Rescue Bureau. As shown in the following figure, professional 
salvage organization in China have already set 18 maritime rescue bases, 
respectively Qinhuangdao, Dalian, Nanhuangcheng(under construction), Yantai, 
Rongcheng, Lian Yungang, Shanghai(Yangtze River estuary), Ningbo, Wenzhou, 
Fuzhou, Xiamen, Shantou, Shenzhen(Pearl River estuary), Zhanjiang, Beihai, 
Haikou and Sanya. 
Among these rescue bases, Qin Huangdao, Tianjin, Yantai, Dalian, Rongcheng are 
subordinate to Beihai Rescue Bureau, responsible for guarantying the Bohai Sea and 
north of the Yellow Sea areas. Lianyungang, Shanghai (Yangtze River estuary), 
Ningbo, Wenzhou, Fuzhou, Xiamen are subordinate to Donghai Rescue Bureau, 
mainly take charge of the Yellow Sea rescue works. Shantou, Shenzhen (Pearl River 
estuary), Zhanjiang, Beihai, Haikou, Sanya are subordinate to Nanhai Rescue Bureau, 
responsible for the South China Sea. On the other hand, CRS system also has 5 
aircraft rescue bases, 4 helicopter rescue team which are respectively the First Beihai 
Helicopter Rescue Team, the First Donghai Helicopter Rescue Team, the Second 






Figure 1 Distribution of CRS rescue bases  






Judging from the overall distribution, Rongcheng, Lian Yungang, Shanghai (Yangtze 
River estuary), Ningbo, Wenzhou, Fuzhou, Xiamen, Shantou, Shenzhen (Pearl River 
estuary), Zhanjiang, Beihai, these rescue bases are almost equidistant distribution 
from north to south, distance to the near bases is on an average of 250 nm, available 
rescue radius with an average of 150 nm, practically covering entire China’s main 
coastal waters.  
The overall arrangements of CRS rescue resources are basically based on each rescue 
duty point, generally set one to two rescue vessels standby near the rescue bases or in 
the specialized port. So the setting of rescue bases can be regarded as the reflection 
of overall arrangements. But the distribution and numbers of rescue bases can just 
provide the situation of rescue resources quantity, but it cannot reflect the quality 
situation such as the technical of rescue ships, rescue facilities advanced level, 
personnel working abilities, management level, etc.  
Due to the various construction time and location of each rescue bases, some 
rescue facilities also focus on different characters of each sea area, so the basic 
cost of these 18 rescue bases are diverse from each other. According to the 
statistics, each rescue base, including its port, costs 30 million Yuan to 80 million 





2.2 Rescue Ships Construction and Investigation 
The basic purposes of Chinese rescue ships are to search and rescue human beings in 
distress, if possible to salvage or tug those ships back to safe area. Because there are 
various water areas and different kinds of distress, the types of rescue vessels are also 
numerous in order to solve any problem. In this section, different kinds of Chinese 
rescue ships will be introduced and their value should also be evaluated. The main 
categories are Large Ocean Rescue Ships, Coastal Rescue Ships, High Speed Coastal 
Rescue Ships and High Speed Rescue Boats. 
In the rescue fleet construction investment, it can be divided into three parts which 
respectively are support investment, reaction investment and incentive compensation. 
The support investment mainly paid for ship construction and equipment on board, 
the reaction investment contained the payment of fuel and maintenance costs. The 
investment proportion for these three parts is 6:3:1, just like a pyramid that the 
distribution is very reasonable. 
2.2.1 Large Ocean Rescue Ships 
The characteristics of large ocean rescue ships: with long sailing endurance allow 
these ships to finish rescue works far from the coast; with great stability, more 
dangerous works can be done even in terrible sea weather conditions; with a helipad, 
rescue helicopters can land down or take off, which makes the SAR system a 
three-dimensional rescue capacity; the dragging force of these is huge, which can 
rescue or tug ultra large ships in order to meet the requirement of the development of 
the shipbuilding industry. There are two types of large ocean rescue ships including 





 (1) 14000-kw ocean rescue ship: 
The 14000-kw ocean rescue ship is a for all-weather three-dimensional professional 
rescue ship, it is the largest and most powerful rescue ship in China. This kind of 
ship are designed with a 6000 tons of displacement, a maximum speed of 22 knot, 
1400 KN bollard drag force and 10000 n mile endurance. It can finish hard work 
independently without any supply for 30 days and its’ rescue cabin could carry 200 
victims. The ship has all-weather salvage operation ability, and it can sail safely 
under 9
th
 sea condition which equal to 12
th
 Beaufort wind scale. It also has the ability 
to search and rescue at night. After locating the victims, this kind of rescue ships can 
quickly get close to them even in bad weather. It is equipped with marine external 
fire pump and professional equipment which allows it to solve batten, flood 
protection, drainage and some other rescue operations for victims’ ships. What’s 
more, the ship is equipped with a helipad, and it can cooperate with rescue 





Figure 2 Overview of Dong Haijiu 101 Rescue Ship  
Source: http://www.donghai-rescue.cn/p_43.html?_id=1554 
 
This kind of ships should cost nearly 300 million Yuan; the high cost makes it 
possess the largest scale, the fastest speed, the best stability, the most powerful 
engine and the most functional rescue method among all kinds of rescue ships. It is 
known as the best rescue ship both in China and even in the world. At present, each 
regional rescue bureau has one this type vessel all numbered with “10X” and the 
second one is to be made in years to come.  
In May 2013, the “DonghaiJiu 101” visited Taiwan as the representative of CRS, in 
order to show the advanced rescue resources to our Taiwan compatriots and promote 




 (2)8000-kw Ocean rescue ship: 
The 8000-kilowatt ocean rescue ship is designed to satisfy the increasing demand of 
China coastal marine safety requirement in November 2001. It is regarded as the 
most significant maritime search and rescue facility in our country’s “the tenth five 
years” which means the period of time from 2001 to 2005. For now, this kind of 
ships have already identified as the main search and rescue resources by the 
Communication Ministry. 
 
Figure 3 Overview of Dong Haijiu 116 Rescue Ship  
Source: http://www.donghai-rescue.cn/p_43.html?_id=1316 
 
In order to effectively complete rescue mission under dangerous weather condition, 
this kind of ship are equipped with domestic or foreign advanced rescue equipment. 




especially adopted some effective measures to enhance the ability toresist wind and 
waves, in order to improve the capacity of seakeeping and seaworthiness. By the year 
of 2013, each regional rescue bureau had five to six this type vessel which numbered 
with “11X” and all of them are dispatched to the important areas. On the whole, the 
8000-kilowatt ocean rescue ship is also one of the most advanced rescue facilities in 
the world. According to research, each vessel can cost 170 million Yuan. 
2.2.2 Medium-size Coastal Rescue Ships 
The medium-size coastal rescue ships with 2000 kilowatt to 6000 kilowatt are 
vessels which were constructed relatively much earlier. The speed is usually 
controlled under 16 knots, not as fast as the other two types of vessel mentioned 
upon. These ships are equipped with fire fighting facilities and strong ability of 
towing as well. Because of the appropriate size and flexible manoeuvrability, they 
are more suitable for coastal search and rescue. According to the research, most of 
these ships cost less than 100 million Yuan. Although the construction cost is much 
lower than large ocean rescue ships, the practicability of the ship can’t satisfy the 
change of the demand of the development, thus it will be certainly replaced by other 





Figure 4 Overview of Dong Haijiu 195 Medium-size Rescue Ship  
Source: http://www.donghai-rescue.cn/p_43.html?_id=21 
2.2.3 High Speed Coastal Rescue Ships 
The high speed coastal rescue ship is mainly responsible for social public rescue 
mission in China’s coastal areas. The ship is designed as a catamaran with a 224 
kilowatt rated power main engine and design speed of 30 knots. It adopts whole 
aluminium welded ship hull and jet propulsion, set professional rescue cabin which 
can accommodate at least 200 people in distress.  
It owns the best manoeuvrability among all rescue ships; some difficult sailing action 
can be easily completed. As the price of the high speed and light hull, it cannot 




set in sheltered waters or roll-on routes and some hotline waters with a large number 
of tourists. At present, each regional rescue bureau has one this type of vessel all 
numbered with “20X” and the next one is also going to be built in years to come. 
 
Figure 5 Overview of Dong Haijiu 202 High Speed Coastal Rescue Ship  
Source: http://www.donghai-rescue.cn/p_43.html?_id=1961 
 
2.3.4 Coastal Rescue Boats 
The CRS system has imported 20 the coastal rescue boats from Britain and named 
"Huaying" series, respectively distributed in the coastal 18 search and rescue duty 
base, each purchase price is about 8 million Yuan. 
Huaying series rescue boats are built according to the requirements of human life’s 




rescued in one action. Its characteristic is the self-righting ability, even though the 
ships suffer a severe sea condition and upside down, the boat could automatically 
return to original state in 10 seconds. Its unique design and excellent performance 
enables it to be called the “Sea Daruma”. 
 
Figure 6 Overview of Hua Ying 390 Coastal Rescue Boat  
Source: http://www.donghai-rescue.cn/p_43.html?_id=775 
Huaying series rescue boat is suitable for all-weather 50 n mile offshore waters of 
life rescue at sea, especially suitable for offshore fishing boats, yachts, and small 
vessels in distress. In some complex waterways, unfallgeneigt areas and shallow 
waters which high-power rescue ship can't go through; this small rescue boat has a 




supplementary to the lack of three-dimensional rescue system organized by powerful 
rescue ships and helicopters. 
2.2.5 Ship Carrying Facilities 
In order to implement rescue missions, rescue ships are usually equipped with many 
kinds of search and rescue equipment. The main categories including search and 
rescue instrument, fire fighting equipment, towing equipment ,pumping equipment, 
diving apparatus, etc. 
Search and rescue instruments mainly include: hand-held night-vision goggles, 
remote control night-vision goggles, telescope, searchlight, high speed rescue boat, 
automatically inflatable buoy, toss life buoy net, rotary lifesaving hanging basket, 
mobile inflatable lifesaving slide, stretcher, infrared range finder, etc. 
Towing equipment mainly includes: line throwing appliance, high strength nylon 
rope, pneumatic anchor launcher, etc. 
Fire fighting equipment mainly includes: mixture generator, fire-fighters equipment, 





2. 3 Rescue Helicopter Construction and Investigation 
At present, the four Chinese helicopter rescue teams have 20 SAR helicopters and 
are used to rent 2 fixed-wing aircraft. The characteristics of rescue helicopter rescue 
are fast, flexible, horizon is much wider, large search area and hovering operation 
affected by the sea state is small, especially suitable for human life rescue. For now, 
in our country mainly two kinds of models are used, SC-76+ super puma helicopter 
and EC225 large-scale rescue helicopters respectively. 
 
 







In recent years, China rescue and salvage system has done a great job in rescue of 
human life. On the other hand, they also go all out to rescue ships in distress and 
salvage sunken ships or some other transport facilities, preventing and reducing 
effectively the loss of the country’s and people’s property, commendably complete 
the marine environment and property rescue missions. 
Before the statistics, we need to fully understand the implications of the economic 
benefits generated by the rescue industry.  
Such benefit can be divided into three types; the first category is according to the 
definition from the international search and rescue convention, the payment between 
victims and rescue side for successfully rescue operation; the second category is the 
value of ships and lives which are saved can be regarded as the benefit of rescue 
action. In fact most of the time there is no direct monetary rewards for rescue side. 
But due to the aid of the salvor, it avoids the loss of life, goods and ships, and 
sometimes even protects the potential marine environment to be polluted. In other 
words, no loss is also another kind of benefit. The third category is the political level 
benefits from rescue actions, due to some international rescue efforts, improving or 
enhancing the relationship between countries, promoting the stability and 




This chapter will be concerned mainly with statistic the successful rescued ships, 
goods and human life from the year of 2004 to 2010. The value of these rescued 
objects will be estimated in an accurate way, in order to evaluate the benefit to the 
entire society which was made by the rescue actions in these years.  
3.1 Salvage Reward 
The “reward” refers to a salvage reward, in accordance with the law, the contract or 
habit, at the same time according to the performance of “No Cure, No Pay” principle, 
economic payment returns to the rescue side for successful rescue operation. The 
traditional salvage reward is made up of the cost of rescue operation and bonus of 
risk; especially the bounty and gratuity encourage the salvor to save the property of 
goods and ships at the same time. 
According to the 180
th
 regulation of Maritime Code of the People's Republic of 
China “The reward shall be fixed with a view to encouraging salvage operations…”, 
and the International Convention on Salvage 1910 Article 13 paragraph 1 also 
regulated that determination of the reward should depend on the purpose of 
encourage rescue action. As we know, salvage behaviour always has considerable 
risk factors and the implementation of rescue action itself is a kind of risk investment, 
so it is not only appreciated and encouraged morally and economically, so as to 
realize the positive evaluation of the salvage system. In determination of the salvage 
reward, the victims should show their appreciation and encouragement in acceptable 
range. 
As mentioned in the Maritime Code of the People's Republic of China Article 180, 
“The reward shall not exceed the value of the ship and other property salved.” 




the assessed value of the ship and other property salved or the proceeds of the sale 
thereof, after deduction of the relevant taxes and customs dues, quarantine 
expenses, inspection charges as well as expenses incurred in connection with the 
discharge, storage, assessment of the value and the sale thereof.  The value 
prescribed in the preceding paragraph does not include the value of the salved 
personal belongings of the crew and that of the cabin luggage of the passengers.”  
The 1989 International Convention on Salvage paragraph 3 article 13 has similar 
provisions. Countries such as Sweden, Norway, and some other states also have 
the same statute law in the legislation. This principle and the principle of 
encouraging salvage is the dialectical unification relations, is the fundamental 
purpose of legislation of maritime salvage, salvage reward required by law of the 
upper limit is essentially a limited amount of salvage reward and protect the basic 
rights and interests of the parties, the property value is not only the important 
parameter of salvage, and it is also the limit of salvage reward. 
However, some salvage operation in our country, only a small part of salvage 
reward was charged in some process of cargo ships, container ships and other 
commercial ship salvage. Most of time, the CRS based on the humanitarian spirit, 
provide the assistance free of charge. Through investigations, the salvors found in 
most of salvage at sea are in terrible weather condition, the survivable will greatly 
be reduced if crew abandon ships. Unless helicopter is used to rescue them from 
air, otherwise the salvors will generally choose to tow the ship in distress back to 
safe water areas. This problem is especially common in China, since the vast 
majority of sailors and fishermen only have low income, the fishing boats or 
cargo ships are often their all savings, during shipwrecked they prefer to die 




to directly human life rescue in China, so the salvors just have only choice to 
rescue both human life and their ships. 
From a legal perspective, after salvage the ship in distress is towed back to safe 
water areas, the salvor may ask for salvage reward. But for those victims, most of 
them are social vulnerable groups and have already suffered varying degrees of 
loss, so CRS rarely ask for salvage reward from them. This not only requires them 
to rescue humans, but also embodies the Chinese people-oriented concept. 
According to the survey, CRS has gained 187 times salvage reward, in a total 
amount of 164 million Yuan. Compared with the benefit equal to the value saved 





3.2 Statistics on the Value of Rescued Object 
 2004 2005 2006 2007 2008 2009 2010 
Number of ships rescued 
per year 
116 152 170 131 124 124 240 
Number of foreign ships 
rescued per year 
20 29 15 28 34 23 38 
Number of human life 
rescued per year 
2757 3324 3032 3951 2595 2722 4098 
Number of foreign people 
life rescued per year 
261 343 817 414 434 229 411 
Number of emergency 
salvage operation per year 
16 57 26 7 4 4 6 
Tons of emergency 
salvage operation per year 
1.7 1.9 1.0 7.3 4.9 8.9 10.6 
Rescue benefit per year 
(Billion Yuan ) 
5.93 4.84 6.31 9.495 10.74 11.01 10.49 
Table 1 Statistics on the Value of Rescued Object  
Source: compiled by author 
 
The table above shows the detailed figures of rescued ships, rescued people, the 
salvage tons and the benefit evaluation from 2004 to 2010. The evaluation of these 




shipping construction cost, shipping depreciation, extent of damage, personnel value 
and some other aspects. For instance, from the economic point of view, according to 
the standard well-off society evaluation indicator in China:  
GDP per capita is 31400 Yuan, disposable income per capita is 15000 Yuan and life 
expectancy is 75 years old. For most of Chinese, each one work for 35 years in an 
average (20-25 years old start to work and retired at age from 55 to 60), enjoy 
insurance after retirement for 15 years. Then the economic value of each life can be 
evaluated as 1.324 million Yuan. 
In order to make it clear to see the growth trend of rescue benefit per year, a line 
chart is drawn to show the annual changes of benefits.
 
Figure 8 Statistics on the Value of Rescued Object  
Source: compiled by author 
It can be seen from the figures, there is a similar trend with Figure 3.1 which shows 
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3.2 Statistics of Indirect Economic Benefits  
According to research, many governments only keep the military or half military 
organizations for human search and rescue at sea, which rarely has ability to 
salvage ships in distress. Complex rescue for shipping property or prevention of 
marine environment pollution mainly relies on the populace company’s business 
operation. It has significant social benefits to own a professional rescue forces to 
handle property rescue and environment protection, but it requires a lot of 
investment and management at the same time. So the nature of this industry 
determines that the folk salvage company should usually trapped in the loss out 
weights the gain and difficult to operate any more. 
In the past a dozen years, SEMCO, SMIT TAK, WIJSMULLER, FUKAI such 
these famous international professional salvage companies have all transferred to 
petroleum services or marine engineering and some other mainstream business, 
have to say that the international folk professional salvage industry is shrinking. 
Because there are numerous natural risks, social risks and economic risks in 
human rescue and environment pollution protection operations, private enterprise 
always need to weigh the gain and loss in order to make profit, so there comes a 
lot of problem such as hesitation or delay, hard to negotiation or waste a lot of 
time, fall by the wayside, etc. As significant results, in recent years, international 
maritime industry suffered a large amount of heavy damages to property and 
severe pollution problems, also including developed countries the environmental 
impact will last for many years. 
Lloyd's and many other international insurance industries have repeatedly 




industry atrophy will bring more and more, severer and severer hazards to 
international society; governments should support the development of 
professional salvage industry at the same time. Lloyd's had also raised various 
improvement measures to improve professional salvage reward for several times, 
in order to encourage the development of professional salvage industry, the effect 
is not so obviously. Many international experts claimed international shipping 
society should learn from China experience.  
One of the most important achievements of China Search and Rescue is 
successfully saved all precious maritime major property loss in timely and 
effective manners, prevented several severe marine environment pollution. Such 
as in 1983, the foreign tanker “Oriental Ambassador” which loaded with 43,000 
tons of crude oil stranded in Qingdao Jiaozhou bay, CRS successfully plugged 
ship hull 30 meters underwater and towed it out of the stranding; In 1986, the 
“Daqing 245” oil tanker which loaded 30000 tons of crude oil exploded near the 
Huang Island Dock, CRS successfully blocked oil spread out and controlled the 
marine pollution in the scope as small as possible, etc. All these successful cases 
resulted from the comprehensive emergency rescue ability of our professional 
rescue forces. 
Besides the prescriptive rescue mission, the salvage ships and helicopters often take 
part in many international or regional special tasks. For instance, it engaged China’s 
Shenzhou spacecraft re-entry capsule on the sea recycling; Donghai Jiu 101 visited 
Taiwan province twice, further deepening the cross-strait cooperation and 
relationship, etc. Considering the social public welfare of rescue operations, the cost 
should be based on social support. In order to guarantee rescue ability, whole society 




Only if it fully realize the social public welfare of rescue operations and increase the 







Rescue Information Statistics and Analysis for Recent Years 
4.1 Statistics on Number of Rescue Missions 
 
Figure 9 Statistics on Number of Rescue Missions 
Source: compiled by author 
 
From the diagram we can see that since the year of 2004, the number of China's 
maritime rescue mission shows an overall upward trend. Especially from 2004 to 

















mentioning that although the number of ships sailing in China also grew each year, 
the number of rescue missions grew much faster. That means that in those periods 
of time, the demand of China’s rescue at sea cannot be completed with limited 
rescue resources. 
 
 2005 2006 2007 2008 2009 2010 
Huaying rescue boat +3 +5 +6 +4   
8000-kilowatt rescue ships +2 +4   +3 +3 
14000-kilowatt rescue ships  +1     
High speed costal rescue ships  +2     
Table 2 numbers of rescue resources introduced from 2005 to 2010 
Source: compiled by author 
 
The above table shows the number of rescue resources which have been 
introduced since the year of 2004. By comparing the number of newly added 
equipment and the quantity of rescue missions, we can see from 2004 to 2006 and 
from 2009 to 2010 these two periods were the intensive time of introduced 8000 
kilowatt rescue vessels, and also the fastest periods of the growth of rescue 
missions’ number. While from 2007 to 2008, no new large rescue vessels was 
constructed or joined into rescue system, as a result, the increase speed of the 




So along with the 8000 kilowatt rescue ships introduced in CRS system, its 
outstanding ability to perform a rescue mission made a great improvement to 
satisfy China’s rescue demand. 8000 kilowatt and 14000 kilowatt professional 
rescue ship will become the main salvage ship type in China. 
4.2 Statistics on the Types of Distress  
The types of shipwreck usually include collision, stranding, fires, hull damage, 
harmful substances leaked, ship lost control ability (such as the main engine 
failure, steering gear failure, propeller fault or lost, the bad weather causes ship 
manoeuvring difficult in danger, etc.), casualties of life at sea. The perils of the 
sea are mainly divided into four categories in China. 
Some shipwreck occurs while the ship is in danger, but the ship still has enough 
ability to resist the risk, the situation won’t further develop in a short period of 
time. For instance in particularly terrible weather conditions, ships lose the ability 
of manipulating or running aground, etc. In this case, the requirement of rescue 
the vessel in distress timeliness usually is not so high; rescue ships have plenty of 
time to rescue and the successful rate is high. Such a kind of disaster is considered 
as type I; 
In some shipwreck, ships have already lose or basically lose the ability of 
resisting risks, and the danger is in rapid development. The rescue operation 
should be timely in this situation, there will be a severe consequence if the ship in 
distress without timely rescue. In such cases, the rescue ship must be dispatched 




Some shipwreck occurs while the ship is in danger; however the ship still has 
enough ability to resist risks and there is no serious risk that could do harm to 
human life. But the ship will bring a significant damage to marine environment 
and need to be handled in time, in order to reduce the damage to the environment, 
such as fuel oil or some harmful substances leakage. The timely requirement in 
this kind of situation is also on a high level. Such a kind of disaster is considered 
as type III; 
Last but not least, some shipwreck will immediately cause the most serious 
consequences and loss of a lot of human life, such as ship capsize, severe ship 
collision, explosion and hull fracture, etc. Any timely rescue operation will 
change the consequences, such a kind of disaster is considered as type IV. 
 
Figure 10 reason proportion of distress happened from 2005 to 2010 















The above figure shows the main cause of each distress happening from 2005 to 
2010. The percentage statistics reflect the frequency of human injury, fire and 
explosion, mechanical failures or loss of motivation, run aground, collision or 
sink and some other causes of accident. 
First of all, the probability of fire explosion was always below 5%. This accident 
rate was low, but the dangerous level of rescue action and consequence were both 
extremely serious. At present, most of professional rescue vessels have been 
equipped with fire water cannons and a variety of fire control facilities, so CRS 
system is fully capable of dealing with the ship fire and explosion accident.  
Accident of ship mechanical failure leads to power loss gradually decreasing from 
25% in 2005 to 10% in 2010; running aground, collision or sinking accident risk 
also shows an overall downward trend. However, personnel injury or disappear 
increase year by year. So it is predictable that with the continuous development of 
ship navigation technology, some objective factors lead to the accident which will 
be gradually reduced, human factors accidents and personnel problem will 





Figure 11 types proportion of distress object from 2006 to 2010 
Source: compiled by author 
 
The figure above shows the types of distress object from 2006 to 2010. It is clear 
that the rescue distress object changed year by year, though all kinds of cargos 
and fishing ships were still the main body of rescue object, but the number of 
rescue cargo ships obviously declined. On the other hand, the number of fishing 
boats accounted for half of the total number.  
Fishing industry has a long history in China, by the year of 2011, over 20 million 
people had been engaged in fishing industry and more than 600,000 fishing boats 
were generally small and old. What was more, many farmers who even had not 
been onboard also sailed out for fishing. As a result, more and more accidents 

















China Sea area. So on the premise of ensuring other types of vessels’ rescue 
mission, the CRS system should pay more attention to fishermen and fishing 
boats, and relevant department also need to provide a better management to avoid 
such accidents if possible. 
4.3 Statistics on Monthly Number of Rescue Mission 
 
Figure 12 monthly number of accident trend line from 2004 to 2010 
Source: compiled by author 
 
The figure above shows the monthly number of accident trend line from 2004 to 
2010. Through the picture we can see that the number of accidents in the second 
half year significatly more than the first half year, especially in the summer of 
July, August and from October to December in winter, the rates of distress were 

















(1) In the East China Sea and the South China Sea areas, typhoon happens 
frequently from June to August. In the North China Sea areas, cold current also 
happens from October to December. These terrible weather conditions always 
bring great influence on the safe navigation and distress. 
(2) Every year in August, social workers, students and other social groups are on 







Analysis of the Relationship between Cost and Benefit in Rescue Industry 
5.1 Analysis of the Relationship between Rescue Resources Supply and 
Successful Rescue Rate 
The basic requirements for search and rescue industry is to ensure the victims and 
ships out of the dangerous areas, in other words, to ensure rescue operation is to 
ensure the successful rescue rate. For example, the mentioned “No Cure No Pay” 
principle in Chapter 3, the first premise of obtains salvage reward or save social 
benefit depends on successful rescue action. Therefore, whether for the salvors or 
the victims, what they most concerned about is whether the rescue succeeds. From 
an economic point of view, the products of rescue services are effective salvage 
effect and the value of saved ships or goods. 
Rescue and salvage are passive services, and people constantly make various 
efforts to reduce or avoid the perils of the sea. Because no one wants shipwreck to 
happen, so salvage operations, unlike other industries, could expand the demand 
through marketing. In the above analysis, the demands of rescue and salvage have 
some objective laws in the distribution on regional and quantitative factors, and 
there always is a limit. So, from the overall evaluation and measure of rescue 




However, the success rate of rescue depends on resource supplies, and the main 
factors including radius of rescue, technology condition of facilities, quality of 
rescue workers, comprehensive management ability, natural conditions and the 
specific situation of the ship in distress, etc. Among in these factors, the salvor 
may control the radius of rescue, salvage ship and facility technology condition, 
the quality of workers, and comprehensive management ability. But among these 
factors, the technology condition, quality of workers and the management ability 
are integrated with the society as a whole technology development level and 
management level that cannot have big macroscopic differences between them, 
and won’t change in a period of time.  
One of the most important requirements for maritime rescue is timeliness. Whether 
the rescue will be in time depends on the speed of rescue ships and the distance 
between victim and salvor. The speed of rescue ships is a technic factor and the 
index will be steady in a changeless technical level; the distance between victim and 
salvor depends on the density of the rescue ships on the space layout. Within a 
certain area, the bigger density of arrangement, the shorter radius of salvage will be. 
Based on the above analysis, the distribution density of standby ships (or the salvage 
radius of standby salvage ships) will directly affect the success rate. 
The cost of rescue ships and helicopters have been discussed in Chapter 2. It is sure 
that more rescue ships stand by, the more cost should be invested. However, because 
the danger characteristics of the perils of the sea itself and the limit of marine natural 
condition, some rescue mission could be completed. But for some difficult ones such 
as type VI distress, no matter how many rescue ships stand by or how short the 
rescue radius is, the successful rate of rescue will never achieve 100% in a long term. 




amount of cost for construction of ships and the daily maintenance fee will be 
enormous. It coincides with the law of economics diminishing marginal returns. 
  
 
Figure 13 the relationship between successful rate of rescue and rescue radius 
Source: compiled by author 
 
Through statistic and analysis, the relationship between successful rate of rescue and 
rescue radius can be drawn as shown above. When the rescue radius infinite 
approaches zero, the successful rate will also infinite approach 100%, and when the 
rescue radius increase to nearly 300 nm, the successful rate will start to decrease 
rapidly. So the rescue standby radius of less 300 nm is the minimum requirement of 
successful rescue.  
However, all the tasks of maritime search and rescue are just like filling a big cup 
with stone and sand, the stone refers to large size of rescue vessels and the sand 









complex and changeable, and the difficulty of rescue mission is also not invariable. 
As shown in Chapter 4 Figure 10, such as explosion or stranded these serious 
accidents cannot be completed by rescue boats and it isn’t realistic to use large 
rescue vessels for all simple human life search and rescue. So we cannot fill the cup 
only with stone or only with sand, the feasible method is to fill the cup with big 
stones and then fill the gap with sand. China is in this stage recently, the CRS keep 
on construct or buy facilities in order to “fill the cup to the full”, so as to maximize 
meeting the China’s maritime rescue demand. 
5.2 Analysis of the Relationship between Cost and Benefit on Rescue Ships 
As shown in Chapter 4 the number statistic of rescue mission happened per year, the 
growth of data can be regarded with the demand of China’s maritime rescue. But at 
the same time, we should realize that the CRS system could not complete all tasks 
happening in Chinese coastal area, some unknown accidents or rescued by other 
offshore units were not included in the statistic. The data shows that every year just a 
part of all the tasks could be completed. That is to say, the demand of rescue is still 
larger than the supply. 
From an economic point of view, according to the mathematical expectation of the 
shipwreck frequencies to determine the rescue demand, then based on the demand, 
there always are a certain quantity of rescue resources supplied that could balance the 
benefit and cost in search and rescue industry. And by reducing the fixed costs of 






Assume that the average benefit for each rescue is “r”, the number of successful 
rescue is “n”, and then the total benefit R is equal to r multiple n. 
R = r × n 
Assume the fixed costs of rescue operation is Cf, the average variable cost of each 
rescue operation is Cv. The fixed costs are mainly the costs for ships’ construction 
and buy necessary facilities, some other fixed cost factors such as management fee or 
the depreciation during the rescue operation are too little and are not included in the 
calculation. Variable costs are mainly fuel consumption, material consumption and 
the loss of rescue ships and equipment, etc. Then the total cost C will be equal to: 
C = Cf + Cv × n 
 
Figure 14 break-even chart of the relationship between rescue cost and benefit 
Source: compiled by author 
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From the break-even chart, it can be seen visually that the change of the fixed cost 
Cf has great effect on the balance point of benefit and cost. In fact, it can also be 
realized from the above analysis, the main factor influencing the rescue breakeven 
point if fixed cost. Because the benefit of each rescue is unique and uncertain, for 
every mission, it cannot be equal. But considering all the benefit as an integral 
whole, as mentioned in Chapter 3, the salvage reward can be determined by a 
certain principle of salvage reward basis and the value of saved object are also in 
a stable proportion. Unless rescue system has great revolution, otherwise the 
benefit will not change. 
On the other hand, the fixed costs occupied the main part in all of the rescue costs, 
and variable costs part is relatively small. But the variable costs and rescue 
benefit are corresponded and have a certain relationship between each other; both 
of them increase with growth of the number of rescue missions. From the rules 
shown in above figure, when the fixed cost is reduced, the corresponding rescue 
number “n” of break-even point will also decrease; conversely, when fixed costs 
increase, the corresponding “n” of break-even point will increase accordingly. 
If analyzing from different point of view, regard the mathematical expectation of 
shipwreck monthly frequencies “E” as rescue demand, assume the rescue 
successful rate is 100%. Then the number of successful rescue number will be:  
n = E × 100% 
If assuming a new successful rescue mission number “na” as the balance point of 
benefit and cost, there will be a new corresponding fixed cost “Cfa”. And after that, 




new Cfa. So if the rescue system wants to keep the benefit at a high level, they 
should not invest so much money on rescue ships construction.  
Theoretically, the lower the Cfa, the less standby rescue ships, the more surplus. 
But in fact, because of distress characteristics of sudden and uncertainty, and 
inherent timeliness in rescue industry, the successful rate could not reach 100% 
obviously. Furthermore, there is a large sea area in China, if certain rescue 
successful rate depends on a certain number of standby ships, the number of ships 
corresponding to the Cfa cannot be infinite reduced for sure.  
It is sure that reducing the number of standby rescue ships will increase the rescue 
radius, part of perils of the sea should result in serious losses because rescue 
forces can’t provide timely rescue. Just like the situation in China before 2003, 
304 people were killed with the sinking of Dashun Roll-on ship in 1999, beside 
the responsibility of the captain’s wrong decision, another reason is the lack of 







Figure 15 break-even chart of the relationship between rescue costs, benefit and successful rate 
Source: compiled by author 
 
According to the above analysis, the successful rescue should also be considered in 
the cost and benefit system. Figure 15 shows the interrelationship between these 
three factors.  
As analysed in Chapter 5.1, the successful rate curve can be drawn and both of the 
other two factors are based on this curve. Because the coastline of China is in certain 
length, with increase of rescue radius, the needed rescue ships and their costs will 
decrease in an exponential function. At last, the curve of benefit can be concluded.  
When CRS system has a large number of rescue ships, the costs will be pretty high 
and the rescue successful rates will infinitely be close to 100%, but because of the 
high construction cost on ships at these point, the benefit won’t be so much; When 







to decline rapidly, the fixed costs have already decreased to a lower level, the benefit 
of rescue will reach the top at this point; After the rescue radius larger than 300 nm, 
the rescue successful rate decreased rapidly, the effect of rescue operation won’t 
meet the demand of China’s rescue, the benefit will also decrease at last. 
Comparing the figure with the statistic of the real benefit from 2004 to 2010, we can 
see with the decrease of rescue radius in China influenced by introduced a large 
number of professional rescue ships, the successful rate and the benefit of rescue 
operation have already reach a pretty high level. The data in Table 2 completely 
conform to the rules shown in Figure 15. 
The variation trend of benefit shows that there always is a decrease of benefit with a 
slowly increase of successful rate, and that is why the benefit in 2010 was less than 
that in 2009. This decrease trend may last several years and the government and CRS 







According to the statistics and analysis, China Search and Rescue has fulfilled 
their responsibility and saved huge value of human life and ship property for the 
society. 
CRS should keep on investing in rescue ships’ construction and development, 
adopt various and different features rescue ships, respectively operate in different 
types of distress. CRS system should also be constantly introduce or produce 
rescue helicopters, in order to strengthen the three-dimensional rescue ability. In 
the next few years, CRS will need to enhance the environmental protection ability 
and emergency response ability, prevent serious accidents resolutely. 
From the point of view of costs and benefit in SAR industry, the government 
should not only focus on the benefit and rescue achievement. They should 
constantly improve the level of management and execution ability. Even though 
the benefit will decrease as expected with development, more effective rescue 
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